dating some points which are still obscure, concerning the history of the teeth, although the number of works at present published on the development and structure of these organs is considerable. Notwithstanding these numerous works, the anatomists are far from understanding this subject. Struck There will be found in this treatise, besides the data furnished by the works of Richard Owen, Nasmyth, J. Muller, Purkinje, Schwann, Kolliker, etc., theories which are the result of my own personal observation. This part of my work has an original aspect, for which I here take the responsibility. But I should observe that I commenced and continued these researches free from any preconceived idea of the structure and development of the teeth. It is from the daily observation of a great number of micrographic preparations that I have been conducted to new results, which I will formularize further on, and which embrace a number of points relating to science. Finally, in order to give my thoughts a nearly dogmatic form, I have offered a new theory of the formation of the teeth ; this theory, already suspected by Raschkow, had not been sufficiently digested.
I will divide my subject into three parts. The first comprehends the study of the dental follicle in all the parts that compose it, and considered before the commencement of the production of the hard substances of the tooth. It is divided into two chapters ; the first treats of the development of this follicle, and the second of its structure. The second part comprises the exposition of the phenomena of the development of the dental substances properly so-called, i.e.
ivofry, enamel and cement, in tlie follicle already studied. The third treats of the structure of the adult tooth, i.e.
the definitive disposition of the elements the evolution of which we have followed.
In adopting the order and the divisions I have indicated, I have examined the component tissues of the teeth, under three different and successive aspects.
1st. During the embryonic period, from the formation of the bulb.
2d. In the active period of development, when the dental elements are formed and disposed of.
3d. In the adult period, when the tooth is entirely complete.
Such is the method we have followed in the study of the ivory and the enamel. As to the cement, the development of which only takes place in man at the time the roots are formed, that is to say, after birth, we have not been able to find in the follicle the organ destined ultimately to produce it; nor will we be found to mention the germ of the cement, of which a praiseworthy anatomist has admitted the existence. With the pachyderms, on the contrary, the cement develops itself in the follicle of the embryo in the centre of a special organ, forming later a bony bed around the tooth ; it comes out of the jaw with the tooth at the time of its eruption, and gradually wears off by the efforts of mastication, finally disappearing. But net-work which resembles that of the mucous of which it seems to be a fold ; a great number of capillaries interiorly ramify it and communicate directly with the vessels of the buccal mucus. It carpets by its external face, the walls of the alveoli, with which it is loosely united, and later, when the development of the tooth is complete, it extends over the root to form the alveolar periosteum or alveolar dental membrane.
2. Internal Envelop.?This membrane, like the preceding, represents a complete sac, of which the only opening, corresponding to the bottom of the alveolus, gives passage to the vessels and nerves of the pulp ; it is thin, transparent and of a whitish color. Externally it is in contact with the preceding membrane from which it is easily separable until towards the period of birth, whilst later it is closely united to it and soon disappears as a distinct membrane. This union no doubt induced Blake and M. Oudet to believe that it became completely atrophied, and received from the first of these authors the name of caduque membrane. The internal face, smooth and polished, gives place, at two opposite points, to two germs of enamel and ivory. The first of * According to Hunter, the dental follicle is surrounded by two concentric membranes, the external without vessels, the internal vascular j according to Blake, on the contrary, the external is vascular and the internal is without vesseli. Meckel, E. Weber, Fox and M. Serres say that both are vascular membranes, after Dietrich, (Auleitung das alter der Pfende zu erkennen, p. 72, 1822 ;) later they both undergo ossification. these organs adheres by its central part to the point corresponding to the insertion of the follicle to the gum, and receives by this means the capillaries which cross it. Whilst the germ of the ivory occupies the opposite point corresponding to the entrance of the dental vessels. But neither of these organs, nevertheless, is carpeted, as has been said, by a fold of the internal membrane which in reality passes underneath them, and besides, they have no other external limit than that of the amorphous matter, in the midst of which are deposited the elements which constitute them.* The remaining portion of the internal aspect of the internal envelop is carpeted by epithelium, the cells of which are spherical or become pavmentous by reciprocal pressure and contain one or more nuclei.
The totality of the cavity circumscribed by the internal membrane varies in its contents.
Completely filled at first by the two germs of enamel and dentine, the atrophy of the first, joined to the gradual augmentation of the diameter of the sac, soon forms a vacancy (pi. 1, fig. 1 As to the office it has to play in the formation of the dental substance, we believe it has none. We think, with all authors, that the cells of ivory are formed under them; but we believe that they disappear by absorption under the first formed layers of dentine. We cannot then admit with Huxley that all the dental substances, ivory, enamel and cement, are formed between this membrane and the germ which it covers, since the germ of enamel, the organ produced from this tissue, is entirely foreign to that of the dentine above which it is placed, as a bonnet, without adhering to it. Nor can we accept the opinion of If we open with care the dental sac at the moment when dentification has commenced or just before, we will observe a great quantity of gelatinous matter adhering to the internal surface of the walls of the sac and covering the germ of the dentine. This mass, transparent, and sticky to the touch, is the germ of the enamel. Its form varies with the teeth it is called upon to cover ; it has also the appearance of a bonnet for the incisors and canines, (pi. 1, fig. 1, c.,) but for the molars, it affects the form of a double convex lens, and is lodged in the concavity of the pulp, and is found |ApRIL> as entwined by it; until the ivory is developed, the tubercles of the crown are forced into the organ, which then expands to cover the whole surface of the formed ivory.* Its size about equivalent to the third or to half the size of the germ of the dentine, and its preparation, under the microscope, often presents great difficulty, on account of its extreme friability and of the impossibility which one experiences in trying to lacerate it by means of the needles. Its gelatinous consistence will always, at least, permit it to be placed between two bits of glass to be observed thus without other preparation f This organ is connected by its external or follicular face, with the internal membrane of the sac, to which it adheres and which it furnished with its vessels ; the other part corresponds by its internal or dentinary face to the projecting part of the bulb of the ivory upon which it moulds itself, and of which it follows the outline and sinuosities. As to its free edge, it descends more or less on the sides of the dental bulb, without, however, reaching to its base. If we now observe the parts constituting the follicle together, (pi. fig. 1,) we can state that its cavity is found nearly filled by two organs inserted on two opposite points of the wall.
The first of these organs, fixed at the bottom of the sac, is the germ of the dentine, (pi. fig. 1, i; ) the second inserted on the point directly opposite, is the germ of the enamel, (pi. 1, fig. 1 , c.) These two organs thus direct themselves towards the centre of the follicular cavity, they meet and fold one upon the other, until the production of the ivory and the enamel, which operates between them, * It is these organs, which with ruminants and pachyderms, affect a membranous disposition, in order to force themselves into the divisions of the crown, and to cover the enamel. With rodents, it occupies the anterior face of the base of the incisors, and by a similar process produces the enamel as fast as the bulb produces the dentine. The result is, that with these animals, the incisors are only covered with enamel on their anterior face.
f Its consistenee is so soft, that putrefaction rapidly carries offits liquid. On pieces a little old, one may recognize the presence of this organ, which does not appear under the water but with the aspect of a cloud floating in the liquid.
separates and removes them one from the other, and later determines their complete atrophy of the organ of the enamel, of which the functions are temporary ; incomplete for the organ of the dentine, the function of which continues through life, and, whilst the summit of the germ of the dentine covers the cells of ivory, (pi. 1, fig. 1, h,) the corresponding face of the germ of the enamel has charge of other cells, cells of the enamel, (pi. 1, fig. 1, e,) which glue themselves to the first lauiinas of ivory formed, and are transformed into columns or prisms of enamel.
The germ of the enamel is composed then, according to our view, of two distinct parts, (pi. 11, fig. 1,) The structure of the organ of enamel, much resembles that of the dental pulp ; thus we find it formed of a mass of amorphous matter, very pale and very transparent, (pi. 11, fig. 1, a, [April ?
plex, (pi. 11, fig. 1, c,) should be able to foresee the early evil influence, in the progress of certain dental affections ; caries for example.
The production of the globules of ivory seems to us, due to an irregular accumulation of calcareous matter in the midst of the dental cells, a kind of new exaggeration of the organic movement, an exaggeration of which the pulp has already given us proof by the presence ofhematoidin crystals and phosphatic masses. When a row of dental cells has been produced, the afflux of calcareous matter remaining, is considerable; it forms on the interior row, a species of vegetation, which, operating in contact with a soft and depressible organ, the dental pulp, they take a spherical form. En (pi, 11, fig. 7, b .) It is necessary to add, that with the progress of age, and the molecular changes of which the ivory is the seat, these globular masses ultimately unite, whilst the interglobular spaces merge together and gradually disappear ; it is also difficult, on the section of the tooth of an old man, to prove, by transmitted light, the circular lines and the dark triangular spots which are so easily seen in the teeth of adults or young persons, and which indicate the outline, of the globular masses and the lacunes which they intercept.
The explanation which we have here given of the mode of formation of these globules, approaches that of Czermak and Salter, who compare them to stalactites, produced at a moment, when the development of the ivory has ceased, an event which we believe due, in most cases, to a general cause which will have its counter effect in the development of the enamel, where it will produce transverse grooves, these enfractuosities often so deep, that in meeting with them upon the crown of the teeth said to be eroded, and which practitioners have remarked, for a long time, as almost always the result of an affection of infancy, which modifies or momentarily stops the work of dentification.
[To be continued.] 
